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EXPERIZNCE IM THE USE OF SEISMOGRAPHIC PROSPECTING UNDER WI¥TER
CONDITION] IN THE KUYBISHRV RROION ALONG THE YOLOA

Rasvedka {1 Oxhrena Wedr P. V. Orekhovskiy
pecting and Conservation A. A, Bykov

of Natural Resourcesl, No 2, . '

Petruary 1956, Moscow, Pages .
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Ta 1952 thr "Kuybyshevneftisgeofisika® [Kuyb;shev Petrolews
‘Jeophysics) Trurt began %0 carr: out sy:tematic winter seisaic
opsrations by tho mythod of reflected waves. The 2 yeur of
experienas th:t the trust has gained iln orianitation and performance
of winter operations merit wids elucidation for th- pur,ose of

transmitting {t to otber geoph:sical organizaticns,

Winter onismic operations slould occupy a definite specific -
wsight in the general volume of .eophysiecal investigations, mainly
in the districts of the eastern outskirts of the Russian plain,

in Siberis, and in the Far East.

The industrial expediency of conducting winter sesismic
operations in the Kuybyshev rezions of the Volga River can be explained
Ly the need for a sharp rise in the effectiveness of the seismic
mathod of prospecting in gensral. Ons of the basic questions
relating to suoces ul solution of this prodblem is the securing of
eontinuity in oper.iing process, i.e., the shift of seismographic

prospecting to ra_-. --the=-ysar operation.

Thus, the - _lowing positive moments are being achieved in

practice:

(1) qualified cadres of the summer-season seismic parties,
not enza-ed in office work in the wintar are retained end utilised

more rati nally; the technician-operators, the technician-Llasters,
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the technicisns in drilling, the administrative wrinrs, the

bookraqpe~s and akilled vorksrs (bl.sters, ¢rillery, chanffeurs);

(2) more complete use iz made of the prospeciing apparatns
and equipment which, after the end of the summer field work, is
usually put in storage for & long time [more than L months) until

the beginning of a naw field season.

It i3 also necessary to consider that in a number of districts
promotion of winter seismic operations {s also dictated by specific
conditions of locality. There are marshy flood plain sections with
sut.stantial number of water obstacl:s present (lakes, rivers, old
river beds, ot al.), whers it 1s {n general impossible to carry out

s9ismic operations in summertime.

The firat winter seimeic operations were conducted by the
"Xuybyshevneftgeofisika” Trust in ths winter of 1952-53 b .ne
party in the scutheastern part of Samarskays Luka near the city
of Kuybyshev. In the main th- work had an experimental charascter
and was conducted with the object of .stemining the possidility
of carrying out winter selsmlc operat ons In tre Fuybyshev rezion

along the Voiga River,

The azin equipment of the party bad not been fully acapted
to winter conditiona and was eaployrd in the operation in the
follow'ng form, The body of the uinomphic.-uuon was com-=
pletely renoved (together with tiw apparaius) from the chassis
of the wmotor truck and set up on a sled in a specially hnud.
booth which was warmed by an {iron stove. In regard to the remaining
equipment employed in the operation, heating was provided by one

auto~-tank and one auto-tlasting-station.

-
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Yor vamming the drilling-brigade workerw, spesial wooden
booths were bunils. These were -ouhd on slads and <130 equipped

with iron stoves.

The travel of tne special motor Sruck in the field was done
along roads specislly cleared b: means of an angle scraper. With
the snov cover well cleared off, the motor truck travelled nainly

on its own power,

Due to the lack of spocial devi.ces for warming the drilling
machines, drilling was practically stopped when the temperature was
-15°c, owing to frosen water in the clrculation system. For the
reason indicated, the productivity of drilling was extremely low,
and during the 3 months of the party's operation 30 blast holes

in all with a total length of 850 m were drilled.

To sum up, the main results of this first stage of winter ~
saismic ope-ations amounted to the solution of & number of metho- ©
logical and organisational provlems on the employment of selsmo-

graphic prospsc.ing urderwinter conditions.

As 2 rsult o ths operation, it was established that for the
successful completion of winter ssismic operations the following
are ¢’ exceptionally -reat importances the choice of the plot for
drilling blast holes, the condi%icns of getting reflections from

relatively shall!ow depths, and the organitation of drilling work

and heatinz arrangements.

In the winter of 1953-54 the "Kuybysheineftegeofisika” Trust
conduc ted seisnic operati: ns with the manpower of 2 single-detachment
parties in the Xinel'-Cherkasskly oil-bearing district of Kuybyshev
QOblast on sactions affording comparatively easy conditions for

drillin’ blast holes and getting reflections.

"~
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Tiz nlaet crlowearnt [, U= =
further slsboration of the methods aad technology of field operstions
under wirier conditions and the proapesting of the buried structures

for reflscting levels in the Carbonic and lsvonian formations,

The operstions were carried out by seismic stations cf the
8S«2L-L& type, the equipment of which was mounted in special heated

' ooths on wodsn 3leds, moved across profiles by 3-.0 tractors.

The drilling of blast holes was done by dril ing machines
of the AVE-T and the AVB-3=100 types. At temperstures to -15°
or -1:°C the drilling was done by the watere-washing method; at
lover temperatures the holes were drilled dry with drill spoons,
Tris methoc did not justify itself because of the axtremely low

productivity.

Yor war=inz the drill brigadas and blaster brizades in the
parties, special boot!s were provided which were mo:nted on wooden
sleds and mo-ed across the s~ctions by trectors. The haulage of
technical water for drilling and to the blast holes was done by
auto-tanks and anto-blastins: stations, which were towed by tractors
due to the lack of roads, Roads across the profiles were usually

cl-ared b scraper and bulldoser,

However, the equipment that was used in tle winter season
1953-54 did rnot prove sufficient for the rormal course of operst.on.

As before, the tight spot remained the drilling of clast holes.

Owing to the lagging o drilling, the winter parties did
not fulfill the physical volume of work set by the project. ‘he

area explored by both parties amounted to 105 k=2,

To the main the quality o7 the seiszic mat-rial zained was good.
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It sectred continusus trasine of thrusterefleoting lsvels in the

Carbonic and ‘evoninn formations.

The main results of the winter seismic oparations of the
second stage thus not only brought about the solution of the
methodoloric and orranizational problems, but also advanced to a

cortain extent solution of the ronlogical assigmment.

The mos. sucressful wintar seismic opsrations were carried
out in the period 1754=55, To heighten the effectivensss of winter
operations in 1954-55, one 2-detachment party was organised wiioh
carried out the investigations, instead of the single-cetacrment

seisnic parties,

The work assignment of the winter seisaic party of 195L-S5
was the contour marping of the eastern periclinals of structures
w-ich had besn partially prospected along deep levels of the Carbonic
and Devonian formations by the seis~ic operations of the summer Y
period of 1954, and also the further perfection of the methods of

winter geisnic operations in the Kuybysiev region along the rolza.

For more successful promotion of the winter seismic
operstions than had been attained in previous years, the party
whisch operated in 1954=-5S was outfitted substantially with specially-
prepared equipment and gear; also utilised in part was the eq.ipment
o’ the seiscic party that had worked in the summer peried. In
consejuance the complete set of equipment of the 2-detaciacnt

selanic party consisted of the following units;

(1) Seismoeraphic station of the 355-51-D-F type with speed

f£ilters "rom a set of SP-15 typs seimmographs:

(2) Drilling machinss of A" B-T type (on tractors) (S items);

-
———
. b
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(3) Prilling machine of the BS-3A type (acrew conreyor,
one set);

(L) Auto-tanks on motor cars (2 iteas);

(S) Auto=blasting stations on motor cars (3 itess);

(6) Sleds with booths and 2 h.;ted tanks (2 sets);

(7) Bulldoser (1 item);

(8) 3-%0 transport tractors (2 items);

(9) 041 and water heaters (2 items).

A brief description is giver hereunder of the arrangemsnt
and assignment of the main units specially made or adaptod for the

winter seismic opersations,

(1) Metal sleds (sce Figurs) which were employed in the
1954-55 operations showed comparatively high operatiaz quallities.
Notable were their adequate capacity, great durabllity, and relsiively

.

small weight (1.3 t),

(2) All equipwent of both seismographic stations was mounted
i{n ona specially heated bootl, fastened in appropriats manner to
a metal sled (s<~ Figure). The booth has 2 sections: the first
(r-ar) is "or waming the workers' brigade and the second (front)
is for ascommodating the equipment. Adnittance to the equipment is
through the first section. For protection of tha equipment from
shoock during travel of the sled across rough roads, special shook-
absorbing devices were applied. IEach set o equipment, together
with a frame, was sst up on a rubter pad (auto tirs), and the

ton of the frame was fixed to special springs.

H-ating of the equipment and the station . 1t as a whole was

b
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dows with an iron stove pisced in the first ssstion; tesperature was
natntained as normal as possitle over the whole 2i~hour period.

The seismic stzti:zn unit equipped in such form was moved

across profiles by an S-60 tractor,

(3) Por haulage of tecinical .ater to the drilling aachines
and tha blasting brigades, specially prepared units were e-~ployed.
These wre mounted on metal sleds and consizted of 2 ‘anks of 2,5 md
sach and one heated booth design~d for waming the workars of the
driliing o+ blasting brigades. #ith the object of protecting the
water from freezing, the tanks were sheathed with boards. The space
betveen the tanks anc the sheathin: was filled with wood sawdust,

(L) The pumping unit on a mctal sled was designed as a mechanised
means o” pouring technical water from the reservoir into the tanks.
The unit ¢ nsiats of a woden hsated booth and the pum-'ng ingtallation
propsr. The cantrifugal pump of u capacity of 300-500 1/ain was
driven by an L-6/2 engins. such an installation permits filling

a volume of 2.5 mJ3 {n 10 to 15 minutes.

In fileld conditions the installation iy placed drectly nesr

the reser-oir which 1; situated close to the werking place,

(S) Tre drilling of blast holes was done by A B-T machines
(on 3-R0 tractors) with water wss!.ing of the shaft, by a screw=

conveyor machine o PS<3A type, and AVE-T maghines recomstructed

a8 serewsconveyor models (for drilling dry).

Operating practice sapowed thet drilling with screwe (dry)
in winter conditions he.s a number of substantial advantages as

co-pared %o drilliag holes with water.

The ef‘octivenais of drilling with screws is particularly
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avidowd ° ‘he case of AVB-T machines, becauss the motor of this
mis Pw vdetaniially greater powsr than that in the BS-M screw
device., C.7sequantly, the requir d depths of holes (20 to I0m)

.ommerativsls eas)T s, and travel scrosz the profils
is ~» ‘ged by ‘bhe tractor of the drilling machine itself, even

when properly-cleared roada are lacking.

On some days the roductivity of the AVB-T drilling machine
with screws reached as much as 2 holes, 25 m in depth, per shift.

To speed up the drilling with screws, a small ssount of oll
is added in the hole, This reduces the friction of the screws on
rock, facilitates a better removal of drille~d rock, and prevents
breskdowns gonnected with wedging and seixing of the screws.

A ragchine of new design UShB-1 type slso s*owed good results in

ar: '‘ling holes dry.

It is necessary to note that drilling w:th screw-conveyor
machines is applied with success in running sands, strongly
aquiferous lavels, and when hard rocks are sbseunt in the bols.

(6) With the object of creating the necessar conditions
for the normal work of the drilling brigades at the profile during
low temperatures and strong winds, protective accomodations consiating
of caavas screens 3 x L m in sise, comparatively essy to develop
and gonveniont to use, were proposad by the "Kuybyshevneftegeofisika®
Trus.

At every drilling machine 2 or 3 swch screens are required;
one end of the screen being fixed %5 She ground with tron pickets,
and t.hn‘ othar to tho derrigk of the machine by means of special
gays. The screens are fastened (sst up) from the lee side and at

« definite angle to the derrick aso that the drilling brigade may --
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without hindrance and with observance of safety rules -- carry owt
all operations in servieing the drilling unit.

During the field season the party drilled 170 holes with s
$otal footage of 1,480 m and processed 65 lm of profile in an

area of 150 2,

In a methodologie asp ct, the operations in the profiles were
done by pairsd stations with the method of continuous ‘contoﬁr mapping

from 3 points of blasting.

The distance between the blast holes was set at 500 », and
the distance between seismorraph recelivers at 2C m, For connecting

the seismograph receivers there were ? switghes, each 500 m long.

The adopted method of opersting from 3 blast points cvovided
for contimious correlation of refiections in a period of O,k seconds
and heightened the agcuracy cf the correlations of the reflections
from the main levels of the segtion on account of one-and=g-half
oserlsppinz. Tlis affordod the rossibi!ity of elucicating the
structure of the upper part of tre sec-ion without additi-nal rork

by the msthod of refractad waves.

In a volume of up to 10% tre party carried out operations
with the use of speed filters., The aprlication of the filters
showed their effectivensss for choking surface waves with a srread
velocity of 350-L50 m/sec, which arise during blasis in shallow
holes (near the foot of ZM5). Tn winter operations, whon the
drilling of blast holes 18 an extrewely laboreconsusing process,
te obtaining of reflections with blasts in shal:ow holes (10 to

15 -} has sn importance in principle.

The factual material obtained by the party is claracteriszed
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by good quality in gemeral, providing a continuous treoing of re-
~

g, wonY ~ Ay . o2 “? - a N -
Neattans Tom Yaen)~ [ 4% To A 300 20 Nicamdon fommetiawa,

The siructural maps plntted on various levels of Paleosolc
deposits elucidated the atructure of the district from the lower
Permian to the NDevonian formations sid were in compl: te accord
with the results of the work of the party that had conducted

oparations in an adjacent district in the swmer period.

Conclusions

Proceeding from the available sxpearience of condu.ting winter
seisnic operations in the sy.tem of the "Kuybyshewneftegeofisika®
Trust, it is necessary to draw the following main conclusions and

to make proposals for their further development and l-.: A ~wnt.

Sclection of the 3ection for Prospecting and O ganisatiuz of Work

In the planning for seismic operatiocas in ihe winter season : N
it is necessary to have {n mind sactions that meet the following

main condi tionss

(1) close proximity to the rallway and to large technical
antorprises (machine=-tractor station, state far:, ot al), to prov
for operative contact with the trust and organiszations, and also

for timely repair of spparatus and equi ment;

(2) presenze of relatively ever rslief of the terrain, which
will secure the -ectilinearity of tne seiszo raphic contour, and

also the unobstructed and safe tra-el of all kinds of transport;

(3) conditions of drilling must be comparatively light
(desirably sandy-cluyey deposits); busides, the maximal depth of

the holes must not excesd 3 to S0 =m.

In solving the organisaticnal problems, it is =ost expe lant

-10 -
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to combine the liquidation period of one of the summer parties

with the orgsnisational period of the winter party. In this case
awxiliary premises, part of the equipment, and even manpower of the
Caimer geason party can be utiliced to a considerable extent. Noreover,
in the summer period appropriate reconnalssance of the area of

winter operations can be carried out and data obtained on the con-
ditions for executing prospecting opsrations in the given relief,

saction, ete.

The one-detachment winter seisaic party is, owing to the
short term of the field season (2 to 3 months) and i‘he specific
conditions of winter work, able to coaplets an extremsly limited
volume of invastigations. Therefore, conaidering a number of
economic and o hor factors, it 1s necessar, to concentrate the
winter operations, organiiing 2-detachment or perhaps 3- and L-
devtachment partles in one arsa. !esides, the section of operations
in the winter period must br located in territory directly adjacent
o the aress of the prospacting of the sunmer seismic pa-ties, and

must be able to fom with t-m a unified whole for consequent sclution

of resolorical tasks.

The Metiod and Technology of Winter Operstions

Depending on the concrete conditions of the section being
surveyed (depth of holes, lithological composition of ths rocks,
e al.), the drilling of blast holes du-ing wintar operations must
be done dry (with screw conveyors) and with water washing. For
dry drilling it is rational to use U3hBel screw-conveyor machines
and AVB-T tractor machines, reequipped us screw-conveyor aachines.
For driliing with washing, the usual AVE-T tractor machines are re-
commended, For waraing the drilling trigades at the p-ofile, the

employment of heatrd bootls and oanvas screens is recommended.
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For celivery of teohnical water to the blash holes, it is
rational to omploy tanks wounted together with booths on metal

sleds,

The f11ling of tanks with water can be successfully done by

means of a sprcial pumping installation that is in a heated booth.

Daring drilling operations the sleds with the tanks can
be —moved acro.s the profiles unobstructedly by the tractor aachines,

and during bl .sting operations by the 5-%0 transport tractoras.

In the conditions of the Kuybyshev district along the Volgs
the follow!ing method ful.y justified itielif: continuous contour
mapping by paired stations from 3 points of blasting with distances
of 500 m between holes and 10 to 20 m bet.een seismograph receivers.
Application of the method indicated (one-and-a-half contour mapping)
provides for securinz short (1000 m) and long (2000 m) hodographs
of the reflerted wa.es. Baesides, reliability of the correlations
i3 heichtenad anc the pussibility attained of more compiets utilisza-
tion of the entire factual material on account of the additional
constructi n of the reflecting areas by the met:od of cross bearinis
on slongated hodographs. At the saus time the use of the gziven
methnd peymits curtailing considerably the volume of additional

o arations by thas method of refracted .aves.

The employment in the operation o” paired selsmozraphic
stations nounted In one booth on a sled has 2 -reat eccnomical effect;
dr'lline fontege ‘ncreases on acrount of th- diminished number of

blants, the reduction in volume ~n redrili.inz and expenditure of
svegial materials, -educti-n of transporti means -tc. JSimultanevusly

wity thia, batte~ organisation of labor in profiis i3 sscured,

fmployment o~ seisaic stations with speed filters aiso has

-1l2 -
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positive importance during winter operations, since in this case
ourtain reflections can be sstalned with the use of shallow holes.

Olesring Roads and Transporting Equipment

When the snow gover is greate~ than 0.5 m, the problem of
clearing roads across thes profiles for the travel of tachnical
ejuipment scquires particular importance. This kind of work can
be performed both by a bulldoser and by the 3-80 tractor with a

netal angle scraper.

Practically speaking, the use of the dulldoser, through
wrich high productivity is secured in clearing ways and high quality
work (width of road, sidinga, turns, etc) is regarded as the most
exprdient. Use of a metal angle scrapsr is recamended for opening
roads on tilled s-cticons; in this case, by maans of {ts weizht,

tie scrapsr lavels ~ff very wmll the roughness of the rloughland,

Standard Equ' rment

The sprcific conditions of winter opsrations (lack of roads
and low temperatu-e) predetsr-ine the special demancs on the
equioment used in the work, P-oceeding froe available experience,
the following technical equipment of 2-detachment seiswographic

parti-s is recommended:

(1) Set o squipment of 2 26~channel seisaic stations =ith
speed filters of tle 33-52-C=- t,pe} in paired work the equipment
of the seismozraphic stat! ns ust be installed in one heated booth;
t!e equipment of one 60-channel selsmographic station can also be

used with success.

(2) Lrilling machines AVB«T (from L tc T items).

- 13 -
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(3 ¥aiss of sarew-tewvayer WhB-1 drilling machines; $ke
oamber is detamined by the conorete conditions of drilliang.

{4) 3leds with booths and tanks for brigades of blasters
{acoording to the number of blasting points),

(3) 3leds vwith booths and tanks for the brigads of drillers
(according to the number of tractor machines),

(6) Pumping installations (for filling ths tanks i th water)
(1 unit). V

(7) S=80 transport tractors (S items).

(8) Bulidoser {1 item).
(9) Metal angle ascraper (1 item).

(10) Anto=tanzs snd auto=blasting stations (2 each) for use
in the spring and autunn periods,

(11) 0il1 and waier heaters (? items).

For waraing the special units at the profile and hesting
t!e working presmises, it is necessary that th. party have fuel for

the winter s~ascn !n the ssount of 150 m3 of firewood and about
?0 3 of °°.-1.

In conclusion it should be noted that the effectiveness of
vinter seismic operations can be heightsned to & considerable extant
both in an economic sense and {rom the viewpcint of solving geo-
logical tasks, 1f the basic un:ts for these operations wery to be

wroducad serially at appropriate rlants.

There are grounds for thinking that in the future the experiance

painad in the use of sei 20 rarhic prospecting uncer wintsr c-onditions

- 1L -
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"in the Kuybyshey r-;ion along the Volga River will be uuod vith
auccess ‘i (.ho orgnnlntion of year-round ulnogurhic plr\.ha in
oenterprises of Olavneftegeofizika and in the system of the Ministry

of Gsology and the Conservation of Natural hesources.
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Figure, page 38 (of original). Booth for seismographic station on
sled. 1. bocthi ?, sled; 3. box~s for seismograrhsy L. screenj

S. rear coilj; 6. stove; 7., benches; A, place for workers; 9. box
for firewood; 10. place for equipment; 11, front coll; 12. window

for panel with small door; 13. fastening bclts; lL. nutsj )5, fastening

straps
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